HED Records Center Series 361 Science Reviews - File R102501 - Page 7 of 34

_\JAn_ )Y

February 23. 1981

Dr. Rcnald D. Wilson
Rhone-Poulenc Inc.

P.0. Rox 124

Monmouth Junction, NJ 08852

Dr. Don Munger

Diameond Shamrock Corporation
1100 Superior Avenue
Cleveland, OF Liilk

Dr. Don Yoder

BASF Wyandotte Corporation
100 Cherry Hill Road
Parsippany, NJ OTO5L4

RN EEARE
Environmental Protection Agency
Special Pesticide Review Division
TS 791

k01 M. Street SW
Washington, D.C. 20460
Mr. John Wise

Farmland Industries, Inc.
P.C. Box TO35

Kansas City, MO €116

POST OFFICE BOX 1706
MIDLAND, MICHIGAN 48840

Ak

Pr. L. J. Reid

VERTAC Chemical Corporation
5100 Porlar Avenue

Suite 241k

Memphis, TN 3813

Mr. J. S. Skaptason
PBI Gordon Corporatlon
P.0. Box 2276

300 S. Third St.
Kansas City, K8 66110

Dr. Ray D. Cardona
Uniroyal Chemical
Ami ty Road
Bethany, CT 06525

Mr. Tim Pomeroy
Transbas, Inc.

P.0. Box 957
Billings, MI' 59103

Mr. Wayne Ormrod

Associate Director Pesticide
Section

Food Production & Inspecticon Eranch

Agriculture Canada, Ottawa, KLA OCE
CANADA

Attached are the minutes of the January 1, 1981 meeting for your

consideration.

Sincerely,

John W. Weseloh

Chairman, 2,4-D Technical Committee

chg

Enclosure
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T'HE DOW CHEMICAL COMPANY
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LAWRENCE S.EBNER
AUDRE L.ENGLEMAN#
HERBERT L.FENSTER
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PAUL FITTING
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RICHARD A_FLYE
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TERRY O.KRELLY
SERNARD KOLBOR®*
ROBERT A, MANGRUM
ELLEN R.MARSHALL®
MIGCHAEL A McANDREWS ¥
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~OHN 5. PACHTER
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WILLIAM J. SPRIGGS
SJAMES R.WALTHER®
EDWARO L.WEIDENFELD
KENMETH W.WEINSTEIN
LES J. WEINSTEIN

BUEL wHITE

DAMNIEL M. #ILLICK *
CHARLES £.YONKERS

COUNSEL

EDWARD LASKER #
ALBERT L_REEVES

ALVIN G, KALMANSON*

ALBERT M. COLE
MAX GOLDEN®
JOEL P.SHEDD

LAW OFFICES

McKeENNA,CoONNER & CUNEO

IS75 £YE STREET, N.W.
WASHINGTON, D.C. 20005
{202) 7882-7500

CABLE ADDRESSI MCRENCONN WASHDC
TELEX (TWX} 710 -822-0Q149
YTELECOPIER (202} 789-7594

TWENTY-EIGHTH FLOOR
3435 WILSHIRE BOULEVARD
LOS ANGELES, CALIFQRNIA 20010
r213] 384-380Q¢ + 388-9321

1920 MILLS TOWER
220 BUSH STREET
SAN FRANCISCC, CALIFORNMIA 34404
{415) 4330840

February 10, 1981

ASHLEY SELLERS 1$D2-19771
GILBERT A.CUNEG {1913-1978i

JED L.BABBIK
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JOHK ACOURY g
JOHN F. DAVIS *

MARY C. DELANEY %
MAUREEN DUIGHAN
JERQLD FAGELBAUM®
LAWRENGE M. FARRELL
JOSEFH GABAI#
CURTIS A, GRAHAM#
DAVID J. GRANT #
ROBEAT £.GREGS
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MARTIN H.KRESSE#
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FREDERIC M, LEVY
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~OSEPH T, LYNYAK,IT
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*ROT AGMITTED IN D.C.

WRITER'S DIRECT DIAL NUMSER

{aoa)y 7as- 7 64 9

“Mr. John W. Weseloh e
Manager, Product Registrations TCLb
The Dow Chemical Company DEes1T -~

Midland, Michigan 48640 EGISTRATION

Dear John:

Enclosed is a copy of zhe minutes of the January 14, 1981
meeting of the Technical Committee, together with exhibits.

Pursuant to the minutes of the January 23, 19281 meeting
of the Technical Committee and L. B. Westover's letter of
February 2, 1981, once we receive samples, we will assign
each set of five sample bottles a code and forward the set
to the four laboratories identified in the February 2, 1981
minutes. Unless I receive instructions from you to the con-
trary, we will forward to the laboratories each set as we re-
ceive them, after they have been assigned a code. We will not
walt until we have received all nine sets before forwarding
them to the four laboratories.

For your information, as of today, the following companies
have execured and returned to us the Memorandum of Understand-
ing:

. Farmiand Industries, Inc.
Rhone-Poulenc, Inc.

Dow Chemical Company
BASF Wyandotte Corp.
PBI-Gordon Corp.

oo
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LAaw OFFICES

MzKENNA, CONNER & CUNEO

Mr. John Weseloh
Page 2
February 10, 1981

e
e

Should you have any questions or comments, please feel
free to contact me,

With best regards.

Sincerely,

{__“Johmn D. Conner, Jr.

Enclosures
JDC,jr:das

ce: John Davies
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INDUSTRY TASK FORCE ON 2,4-D RESEARCH DATA

Meeting of the Technical Committee
MC&C Conference Room

e

Washington, D.C. -- Januaxry L4, 1981

MINUTES

TIME/PLACE
The meeting of the Technical Committee of the Industry Task
Force on 2,4—D‘Reseafch Data was held at 9 a.m. on January 14,

1981 at the Conference Room of McKenna, Conner & Cineo, Washing-

ton, D.C.

ATTENDANCE

John W. Weseloh (Chairman) - Dow Chemical Company
Ray D. Cardona - Uniroyal Chemical
Dan Miller - Farmiand Industries
Werner H. Braun - Dow Chemical Company
Dick Kociba - Dow Chemical Company
John M., Wise - Farmland Industries
G. Donald Munger - Diamond Shamrock

J. &6. Skaptason - PBI Gordon Corp.
Patricia Cohn - EPA

Henry Spencer - EPA

Wavne Ormrod - Agriculture Canada
Ronald D. Wilson - Rhone-Poulenc, Inc.
Jim L. Reid - Vertac

John Conner, Jr. - McKenna, Conner & Cuneo
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CALL TO ORDER

The meeting of the Technical Committee was called to order
at 9 a.m. by John Weseloh, Chairman of Technical Committee#

John D. Conner, Jr. was present as Secretary.

WELCOME TO WAYNE ORMROD

John Weseloh welcomed Wayne Ormrod, Associate Director

Pesticide Section, Agriculture Canada, to the meeting.

MINUTES OF DECEMBER 17, 1980

The minutes of December 17, 1980 were approved without amend-

ment.

90-DAY FEEDING STUDY

Dick Kociba of Dow summarized the results of Dow's two sub-
chronic studies of 2,4-D dichlorophenoxyacetic acid in rats,.
Transparency handouts summarizing Dr. Kociba's presentation are

attached as Exhibit 1.

METABOLISM STUDY

Werner H. Braun of Dow discussed the results of two oral
and dermal 2,4-D metabolism studies in the rat and Identified

the need for additional metabolism studies.

RECOMMENDED DOSE FOR 2-YEAR STUDY

Dr. Rociba recommended that the laboratory that performs
the two-year studies also perform a ninety-day study to determine

the proper doses for the long-term testing,
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SPECIES AND TEST SUBSTANCES RECOMMENDATIONS .

In response to Dr. Braun's observation that different esters
should be used in the teratology testing than the esters rgcom-
mended by EPA and that the dog is not a good species for neuro-
toxicity testing, Pat Cohn requested that the Task Force provide
EPA with a proposal describing how the Task Force wants to con-
duct certain testing. Dr. Braun will submit such a proposal as

a counter proposal to EPA's requirements.

ACUTE TESTING

Pat Cohn distributed and reviewed an undated letter from EPA
to registrants on the subject of acute testing. See, Exhibit 2.
As a Task Force, a response will De sent to EFA pursuant to

option B in the EPA letter.

RON WILSON
Ron Wilson has received laboratory recommendations from two
companies, Pat Cohn will notify Ron Wilson if there are problems

with any of the labs.

DIOXIN ANALYSIS

J. Weseloh distributed Exhibit 3, "Protocol for Development
of a Method to Analysis 2,4-D Acid for the Presence of Dioxinsg™

and Exhibit 4, "Determination of Chlorinated Dibenzo-p-dioxins

in Purified Pentachlorophenol by Liquid Chromatography."
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Mr. Ormrod of Agriculture Canada questioned the accepta-
bility of a dioxin analytical method sensitive to .1 ppm. It
was pointed out that analytical equipment at industry level was

not sensitive at a level below .1 ppm.

TNFORMATION TO BE MADE AVATLABLE BY AG CANADA

Wayne Ormrod stated that the following Canadian materials
would be made available to members of the Task Force: (1) Cana-
dian health and welfare review; (2) Canadian dioxin study; (3) use
patterns; (4) data requirements of Canada; (5) policy position of

Canada on confidential data; (6) FOIA proposal in Canada.

ANALYSIS OF 2,4-D PRODUCTS TO THE PRESENCE OF DIOXINS

John Weseloh again announced the scheduled meetring for
January 23, 1981 which was called for the purpose of discussing
the analysis of 2,4-D products for the presence of dioxins.

John Weseloh emphasized the necessity of developing a validated
method of analysis for dioxins, in order to establish operational
levels and limits for quality control. John Weseloh emphasized
that .1 ppm was chosen as a specification limit because of the

tight schedule for testing.

NEXT MEETING

The next meeting will be held in March, 1981.

ADJOURNMENT

The meeting adiourned at 2:15 p.m.

Attachments
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- SUBCHRONIC DIETARY STUDIES OF TECHNICAL GRADE OR PURIFIED
| 2. 8-DICHLOROPHENOXYACETIC ACID

SPECIES - FISCHER 344 RATS (MALE AND FEMALE)

ROUTE OF EXPOSURE - CONTINUOUS INGLSTION OF DIETS CONTAINING TECHNICAL GRADE
OR PURIFIED 2, 4-D

DURATION - 13 WEEKS
DOSE LEVELS - 0, 15, 60, 100, OR 150 MG 2,4-D/KG BODY WEIGHT/DAY
GROUP SEZES - 15/SEX ~ EACH TREATMENT GROUP

15/SEX ~ CONTROL GROUP
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TWO SUBCHRONIC STUDIES OF 2, 4-DICHLOROPHEMOXYACETIC ACID IN RATS

SUMMARY OF  TREATMENT-RELATED CHANGES

TeEcunicaL Grape 2, 11-D

DosE M6/ KG/ DAY

PurRiFIED Z,U-D

(PRELIMINARY ASSESSMENT)

DOSE MG/ KG/ DAY

PARAME TER 60 100 150 15 60 100
SIGNS OF TOXICITY -- -~ -~ -- -~ -- -
Boby we1GHT (MEAN) -— - L F L, F - JF ARINE
BODY WEIGHT GAIN - - 4 F IR NOT COMPLETED
Foob CONSUMPTION - -— yF 4 F - - -
Foop CONVERSION
WEJGHT _GAIN .
FOOD CONSUMED -— - - Y M,F NOT COMPLETED

-~ NO EFFECTS DIRECTLY RELATED TO TREATMENT.

M, F

1M

_ 150



HED Records Center Series 361 Science Reviews - File R102501 - Page 16 of 34

THO SUBCHRONIC STUDIES OF 2, 4-DICHLOROPHENOXYACETTC ACTD IN RATS

SUMMARY OF TREATMENT-RELATED CHANGLS

TECHNICAL GRADE 2, U-D

Puririep 2,4-D

PREL MENF'UH Hbol")‘)ﬂtNl}
L DosE MG/KG/DAY 0SE MG/ KG/DAY
PARAMETER 15 60 100 150 15 GO _ 100 150
CLINICAL CHEMISTRY
BUN - - - - -
SGPT -- - A4 F 1‘M - - ik T™F AN MF
AP - - - 47 $7F - e LI
GLUCOSE ‘ . = - - - - - VMUE LML
ToraL PROTEIN" = - —= -~ - -~ e -~
AL BUMIN® - - - -~ - - - -
GLOBULIN - - - - -- - - -
TetratopoTHYROXINE (T4) T7F L S Y - Y F VI ¥l
-— - 74 - 1M M 17 ~-
HemaToLaey (PCY, RBC, Has, .
WBC, DiFF.) . N.D. N.D. N.D. - -- - - -
URINALYSES (SPECIFIC GRAVITY,
PH, GLUCOSE, KETONES,
BILIRUBIN, OCCULT BLOOD, _
UROBIL INOGEN) N.D., N.D. N.D, —- N.D, N,D N.D, -

— No EFFECTS DIRECTLY RELATED TO TREATMENT..
N.D., = NOoT EVALUATED,
“SOME GROUPS AT HIGHER DOSE LEVELS HAD STATISTICAL INCREASES

ABOVE CONTROL,
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TWO SUBCHRONTC STUBIES OF 2, 4-DICHLOROPHENOXYACETIC
SUMMARY OF TREATMENT-RELATED CHANGES

ACID TN RATS

Technicat Grape 2, 4-D Purifien 2, 4-0)
: (PRELleNARY ASSESSMENT)
" DoSE MG/KG/ DAY _ 0SE MG/KG/DAY
PARAMETER 15 60 100 150 15 60 100 150
OrGaN WEIGHTS
BRAIN - ABSOLUTE -- -= -= == - -= == -
~ RELATIVE - -- - - - ~- - e
HEART -~ ABSOLUTE - - - -- -~ -~ - -
~ RELATIVE - - - - - -- -- -
LIVER - ABSOLUTE - - - - -- ~- ~- -
= RELATIVE -- ~- - T F ~- T F T F 1 F
KIDNEYS - ABSOLUTE -~ T M TH T™H - (I W T F
~ RELATIVE T M T M P H 1 M.F 1 M 1TM.F M F AN
TitYmus - ABSOLUTE - - - VI - - - 4 F
- RELATIVE - o - VF - ~- - -

TESTES -~ ABSOLUTE

RELATIVE

-~ NO EFFECTS DIRECTLY RELATED TO TREATMENT,
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TWO SUBCHRONIC STUDIES OF 2, 8-DICHLOROPHENOXYACETIC ACID IN RATS

Ny ATCNn rirasicT

SUMMARY OF TREATMENT-RELATED CHANGES

%

Tecunicar Grape 2,0-D — PurtFiED 2,4-D
' (PRELIMINARY ASSESSMENT)
Dost M6/ KG/DAY Dose M6/ KG/DAY
PARAME TER 15 GO 100 150 15 60 100 150
GROSS PATHOLOGY
K1DNEYS = SLIGHT SWELLING - -~ M M,F - F F M, F
DECREASED ADIPOSE TISSUE - - - - - e - M
DECREASED BODY SIZF - e - F e e ~ M
GASTRIC EROSION/HEMORRHAGE - - - F - - - o
- HISTOPATHOLOGY
LIVER - HEPATOCELLULAR
CHANGES ~ DIFFUSE, SLIGHT -- ~- - M, F = - - --
~ DIFFUSE, VERY SLIGHT o = M, F - - - - -
- DIFFUSE, EQUIVOCAL TO
SLIGHT -- - - -- - - M, F M.k
KIDNEYS - SLIGHT CYTOPLASMIC
CHANGES N CONVOLUTED
TUBULES
~ INCREASED HOMOGENIETY
~ DIFFUSE - - - M -~ - I M
- MULTIFOCAL - - M - - M i -
- FOCAL - . M -- - - M M -
- INCREASED EPITHELIAL
VACUOLATIZATION
~ MULTIFOCAL - - - F - - r F
~ FOCAL . - F F - s F F f

-~ NO EFFECTS DIRECTLY RELATED TO TREATMENT,
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TECHNICAL 2,4-D - SUMMARY OF TREATMENT-RELATED CHANGES IN RATS ,

Dose (MG/KG/DAY)

TREATMENT-RELATED CHANGES IN: i5 60 100 150

Bobpy WEIGHT - - "L F IM,F
FooD CONSUMPTION -- -- { F v F
Foop CoNVERSION -- - -- LM, E
CLINICAL CHEMISTRY
SGPT -- - +F 4 M,F
AP - -- -- i F
ToTaL PROTEIN — - - HWF
CALBuMIN - -- THF ™F
Ta 17F 4 7F v F LF
' -- -- A7 --
ORGAN WEIGHTS o
LIVER - ABSOLUTE - - - -
- RELATIVE - -- - tF
KiDNEYS - ABSCLUTE -- t M M T M
- RELATIVE TN T+ 4 M rMLF
THYMUS ~ ABSOLUTE -- -- -- U F
- RELATIVE - -- - v or
GrRoss PaTHOLOGY _
KIDNEYS - SLIGHT SWELLING - -- -- M,F
DECREASED ADIPOSE TISSUE -- - - F
DECREASED BODY SIZE -- - -- =
STOMACH - EROSION/HEMORRHAGE -- - - F
HISTOPATHOLOGY
LIVER = HEPATOCELLULAR CHANGES
- DIFFUSE, SLIGHT -- -- - M, F
- DIFFUSE, VYERY SLIGHT -- - M,F --
KIDNEYS — SUIGHT CYTOPLASHIC CHANGES IN
CONVOLUTED TUBULES
- DIFFUSE - -- -- M,F
- MULTIFOCAL - -- ) --

- FOCAL -- M,F - --



HED Records Center Series 361 Science Reviews - File R102501 - Page 20 of 34

SURIFIED 2,4-D - SUMMARY OF TREATMENT-RELATED CHANGES N RATS »
(PRELIMINARY ASSESSMENT) |

DosE (Me/KG/DAY)

TREATMENT-REL ATED CHANGES IN: 15 50 © 160 150
Bopy WereHT (MEAN) - v T LM LM
Foob CoNSUMPTION -- - -- 3 M.F
CLINICAL CHEMISTRY
SGPT | — #MF MF M
AP -- -- - +7
GLucose -- -- I M, F I M F
ALBUMIN - - - -
Ty — ! F $F v r
4+ M 47 +7M --
ORGAN WEIGHTS _
LIVER = ABSOQLUTE -~ - _— -
- RELATIVE -- ‘L F 4 F A F
KIDNEYS - ABSOLUTE : - 4 M ™ MF t F
- RELATIVE M M, F MM, ML E
THYMUS - ABSOLUTE - -- - Y F
GrOSS PaTHOLOGY
KIDNEYS - SLIGHT SWELLING - F F M, F
DECREASED ADIPOSE TISSUE - - -- M
DECREASED BODY SiZt -- -- -- M
HISTOPATHOLOGY
LIVER - HEPATCCELLULAR CHANGES
- DIFFUSE, EQUIVOCAL - -- M,F M,F
- DIFFUSE, SLIGHT -- -- F r
KIDNEYS - SLIGHT CYTOPLASMIC CHANGES IN
CONVGLUTED TUBULES
- DIFFUSE - _— M M
- MULTIFOCAL -- M MF =
- FOCAL F M,F M, F -
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ORDER AND NOTICE

Dear Regisfrant:

EXEIBIT 2

. ‘F‘\—\EU S"“?}‘.\
N7 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
%, & WASHINGTON, D.C. 20460

"4(_ Peiad

OFFICE QF
PESTICIDES AMO TOXIC SUBSTAMNCES

In +he August 29, 1980 ORCER ANO NGOTICE issued under SactTion

{3)(c)(2){(B) of The Fedesral
Rodenticide Act, 7 U.5.C. 136a
registrants of 2,4-0 products of
submission requirements. This
of our coriginal request
requirements

insecticide,
(ci(2)(8),

+hat may not have been

Fungicide and
EFA informed
a variety of data-

iattTer modifies some aspects
for data and clarifies other

fully uncerstcod by

registrants. Exceo? for changes made in fthis leftter, The
original CRDER AND NOTICEZ remains in effecT.

First, the Agency is deferring The requirement for the
studies on acute oral ftoxicity and acute derma! tToxicity of
gnd-use products containing 2,4-0. The Agsncy will group

tThe 2,4-0 end-usa products and require
for each group.
betweean the Agency's need for more

rensresentative sample
achieve a betTter balancse

te Tag en a
This action willi

data on acute toxicity and the Agency's desire To aveid The

unnecessary duplication of data.

manufacturers of the burden of producing data

The numercus and-~use producTs.

In This way, the
tfewer studies. The
sTudies can be sharsd
inform registrants cof

ameng

the

.Timetable for submissicn of data at a

RagisTrants of manufacturing-use products are still

To submit acute cral and dermal
products.
Aopendix 1}, and
s8T of tests for

OROER AND NOTICE

each group.
continue

sTudies. The schedule for submission
May [, [198t, Registrants may request a
necessary, with an adequate ratio

manufacturing-use producTs should refer
tcr detailed guidance.

QRDER AND NQTICE
gar|ier QROER AND NOTICE
one of six ways for sach

toxicity studies
The Aqgency has grouped these products
registrants may cooperate to produce ons
The terms of
o apply tTo

raquires registran
croductT

also relieve small
for each of

It will

infoermation needed can be generatsd by
fower cost of
tThe registrants.
ravised requirements and the

This reduced number of
EPA will

}atear date.

required
for These

{s=e

the August 29

tThese acuve

of tThese studies i3

imaz extansion, |
o

T f
nale. The ragistrants of

e 2

1

¢ The August
Page 3 of the
Ts toc respocnd in
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These six opTiaons, with comments expiaining why some of The
opfTions area noT appropriate responses Yo thig reaquest for
acuvte Texicity data, ars:

{A)  You must neTify EPA *That you are willing sto
produce and submit the data yourself; '

(B} You must notify EPA thaft you have entered intTo zn
agreemenT, with one or mors of the other registrants wha ara
subject to this noticse!'s requirements, to jointly produce

and submit The data, or ftc shara in The cost of This work;
}

(C) You musTt provide to EPA the "Statement of
Willingness to Enter {nto 2n Agrsement with Other
Registrants for Develogmant of Jatz", in accordance with
section V and Appendix C of The August 29th CRDER AND
NCGTICE, which will ailow ZPA to exsmpt you, under certain
circumstances, from the conssquences of notT submittTing some
or aili of Tthese dats;

Options (B) and (C) apply To joinT studies of a single
testT substance fThat sarve To meet data submission
requirements for ftwoe or more products. These options ars
3ppropgriate for producTs which have been grouped togather.
Registrants may joint!y produce the data for each group, or
2 registrant may choose To produce acuts oral and dermal
tfoxicity studies for his own product;

(0} This option appl!ies oniy to end-use products;

(E) This option provides for waiver requesTs. The
studies being requasted on acute oral and dermal toxicity
provide the minimum amount of information con such Toxicity
That is accepvable To The Agsncy. By thus reducing the
scope of Ths request for such data, EFA thinks that it has
gliminated the circumstances under which waiver reaquests can
be justified. Accordingly, the Agency does not conTemplatse
granving waitvers of thesa minimum requirements for data
production.

(F} You must file with EPA a regquest that Tha
registTration(s) for your products centaining any or ail
tforms of 2,4-0 be voluntarily cancsiled.

[f a registrant has an existing study which may fiil one of
The raquiremsats in this Notlce, that study may be submitted
To Ths Agency. We wiill grompvly review the study to
determine if i+ {s scientifically vaiic¢ and satisfies tThe
reguiremant,
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Registrants cof manufacturing-use products have 30 days from
receipt of this letTter Yo respond To the requirement for
acute orai and acute dermal toxicity tests on =ach
manufacfuring-use product, if your company nas registered
manufacturing-uss products, a3 (ist of manufacturing-use
products and registrants is attachad To +his neticet You
may use this list fo identify products for which joint data
producticn is appreopriate. {Appendix 113. lf atfacTed
registrants do nof respend wiftnin 30 days, the Agsncy may
suspend their registrations as stafiad in the =sarlier ORDER
AND NOTICE. )

Registrants are also remindsd fThat derma! absorpfion sfudies
on some liguid and emulsifiable concenfrate a2nd-use products
will still be required, 2s menticned ia The August 29th
OQRDER AND NOTICE. EPA is developing a orotoco! for

these studies, and consolidating these dats rzquirements so
that sach end-use product need not be tested. As in The
case cof the acufe orai and dermal toxicity data
requirements, This scticn will substantially reduce The
number of sTudies T¢ be dones, avoiding nasedless duplication
of data and unnecessary hardship on smali manufacturers.
Registrants wil! be notified at a fafter dafe of fhe prctfocol
Te be followed, The revised data requirements, and fthe
scheduted date for submission of the studies.

[f you have any quesfions concerning This {evter, or fThe
orginial QRDER AND NQTICE, you may contact Patricia Cohn
at (7Q03) 53537-7973 tor further information.

Edwin L. Jonnseon
Oeputy Assistant Administrator
for Pesticide Programs

s it s o et e e et e
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APPENDIX

Grouping of 2,4-0 Maq
ral znd

cturing-Use Products
fer Acuts O a

I Testing

The Agsncy will acceptT one set of acutTe gral and acuts
dermai tToxicity Tests {for each ¢groupn of producTs

identified below. The basis for developing these groups
is that the Agency anticipates one set of acute ocral and

dermal LD
products
acTue toxicity Tests within a2 greup [f a revisw of tThe
singles set of tests indicates That Thsy may not be
representative of all producTs in The group.

=0 values will adequately represedt all
in
i

i The group. The Agency may raquire additionzl

The products that The Agency will accept as the fest sub-

stance for esach group are indicatsed with an asterisk.*

- Any registrant may chocse fTo test his own productT rather

-

than To participate in Testing The repressatative product

for Ths group.

Nofe: Products centaining silvex are suspsnded, therefors no
tasting is required on these products atT This Time.

Acuvte qral and dermal ftoxicity studies are not bheing required
formulation inferimediates in granular form.

2,4-Cichlorophenoxyacetic acid tTechnical grade
Product numbers

148 - 1225%
264 - 247%
359 - S57g*

464 - 453%
464 - 454%

524 - 3% - this registraticen is besing transferred 7o
registrant aumbsr 34704

877 - 266%

2217 - 455%

€305 - 11¥%

7301 - Z3* - this ragistration is being Transferrsd To
registrant numbar 400

7569 - 22*%

39335 -

(Y]

an
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In order to defermine wheTher +he following ftwo Technical
grade 2,4-0 acids may be grouped with The above Brocducts,
the Agency musT recelve an accurate, current confidential
statement of formulz for these preducts within 15 days
from receipt of this lefter. The Agency will prompTly
review the Confidentiatl StaTements of fermulz and netify
registrants whether They may participate in the above
group or must produce ssparats acuTe Toxicify TesTs. [ f
The Ags=ncy dees notT recsgive the Confidentlal Statemsnts
of formula the registrants must produce separates acute
oral and dermal Toxicity tTssts for sach of tThease two
products.

22178

L W2

2
7969 -129

Sodium 2,4 Dichlorophenoxyacetate technical grada and
formulztion intarmediate

228 - 123%
39335 ~ 28

Isooctyl (2 ethy! hsxyl) 2,4 dichicroghenaxvacetate tTechnical

grada

148 - 92586%

228 - 126*

464 - 458*%*
524 - %4% - this product is being fransferred fo registrant
number 34704 '

77 - 251%

- 255*

40831 - 1ig*

isooccrvl (2 gctvl) 2,4-dichiorcohanoxyacetats ftechnical grad

Bt e — e

(0]

l

339 - 577¢%

58]
[
-t
~

2,4-dichicroohenoxyacetate technical grade
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464 - 4355%
524 - §2% *his registraticn is baing *rransfsrred To
registrant numbsr 34704
677 - 252*%
39311 - &1% ®
sobuty! 2,4-dichioroohencxyacetate technical grade
148 - g27*

- Butaxyet

hy! 2,4-dichlorcohenoxyacetate Technical grads

2,4-D

228 - 136%*
484 - 518
38511 - g3*
lseprooyt 2, 4-dichlcrophenoxyacerate

877 - 249%
5481 - 144%
Foermylation IntTermediates - Dimethviamine
464 ~ 457 - this product mustT be tested
2217 - 438*%

- 493

- 531

- 571

- 602

~ 6823

- 825
39335 - 27
2217 518 This product must be tested
Fermulation Intermediates - Diethonoiamine
2217 - 324 this product mustT be tosted
2217 = 491 +this product mustT be tested
Formulatisn intermediate
- SBufoxvethyl

228 - 1471 +this product must de tasted
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EXHIBIT 3

PROTCCOL ¥OR DEVELOPMENT OF A METHOD TO ANALYZE
2,4-D ACID FOR THE PRESENCE OF DIOKINS

Wi

Compounds for which the method will be wzlidatad:

2,7-Di CDD*; 1,3,8~-tri CDD®; 1,3,6,8-tetra CDD*; 2,3,7,8tetra CDD

*Investigation may show that the methed should alsc analyze for the
Smiles rearrangement products of thesz compounds {the Smiles

rearrangement products are 2,8-0CDD; 1,3,7-tri CDD; 1,3,7,9%-tetra CIDD).

Specification limit to be suppcrted by meched: 1 ppm

Method should be sensitive to 0.1 or 0.2 ppm to support this
specificatien limit.

Type of methoed to be developed:

4 high performance liquid chromatography (HPLC) methed with ultra-
violet decaction will be develcped if possible. This type of mechod
is attractive becauss of relatively low equipment cost and suitabiliry
for use in a plant laboratory.

Standards:

Preparation and characterizaticn of standards will need to be carried
cut at the same time as meriod development.




1.

3.

4.
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B METHCOD DEVELOPMENT

¢

Coafirm that development of azn HPLC method is feasible.

Analyze 2,4-D acid samples from the various producears by
medificacions of the methed in anal. Chewm. 350, 800 (1973).
The 2,4-D acid will be dissglved znd extracred and the
exrract analyzed by EPLC.

i

Dioxin reference cowmpounds prasently available will be usad
until amalytical standards are preparsd and validated.

As part cof the mathod development, if pezks of apparent
concentraticn »0.1 or 0.2 ppm are present at the ratention
times of the dicxins being sought, the identity of the pesks
will be checked by gas chromatography - low resolution mass
spectronerry {(GC-MS).

If step 1 is not successful, addiriomnal cleanup of the extract with
final HPLC examination will te tried,

If steps 1 or la are successful, the HPLC preocedure will %He stcudied
to shorten it and optimize it. Inicial experiments have shown that
the probability of success Is high.

gt
Parametars to be studied include:

direct injection of extract without clesanup

effect of extraction solvents

effect of detector wavelength on sensitivity and intarferences
suitability of single wavelength detectors

applicability of an integrator to the methed

madifications of the ligquid chromatography mobiles phase

effect of temperatures and temperaturs variations

Validation of method for the analysis of 2,4-D acid
prepare L0 synthetic samples with known dioxin concemntrations
of 0.2 to 1.3 ppam
anaiyze che synthetic samples by the proposed method
calculate precisicn and accuraey for sach dioxin being determined
usual practices for generating ‘validation data will be followad,
i.e., analyses on different dave and by diffarenc analysts

Collaborative testing

an iadependent labovartory will test the suitability of the method
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EXHIBIT 4

Reprinted from ANALYTICAL CHEMISTRY, Vol. 3, Page 300. ¥May, 1973
Copyright @ 1978 by the American Chemicai Society and reprinted by permission of the copyright owner

;#

Determination of Chlorinated Dibenzo-p-dioxins in Purmed
Pentachiorophenol by Liquid Chromatography

C. D. Pleifier,” T. J. Nesirick, and C. W. Kocher

Anafvtical Lasoraiories, Dow Chernical U.S.A., Midland, Michigan 28640

A rapid liquid chromatographic methed for the determination
of hexa-, hepta-, and octachiorodibenze-p-dioxins in penia-
chiorophenoi is described. The nonphenolfic impurities are
quantitatively isolated from the sampie mairix by an ex-
traction-column chromatography procedure thal permits the
chiorinaled dibenzo-g-dioxins le be determined by reverse-
phase parition fiquid chromatography. Sample concentrates
are analyzed in a 12-min separation with detection limits of
100 parts per billion. The entire analysis may he <ompieted
in 88 min.

Numerous methods have been pubiished for the dater-
mination of chlorinated dibenzo-p-dioxins (CDDs) in pen-
sachiorochenol which is now widely used as a wood preser-
vative and fungicide. Recant techniques used for this analysis
have included gas chromatography with mass spectromerry,
flame icnization or electron capture detaction, and liquid
chromatography with wtravicier detection {1-6). The methods
emploving gas chromatography-mass spectrometzy offer the
greatest specificity and sensitivity. However, liquid chro-
matography remains an attractive alternative for analyzing
samples ot a routine basis because of the relatively low cost
of the equiprnent required and the rapid separations possible.

The liguid chromatography method described previousiy
{5) had two major limitations in that the separation was
rzlatively slow requiring 40 min and the ~en51t1vu:y for
hexa-CDD was limited to approximately 0.5 ppm in typical
sampies. The objectives of the present work were to improve
both the sensitivity and specificity of the method for hexa-
CDD and reduce the liquid chromatography separation time.

EXPERIMENTAL

Reagents. Carbon tetrachloride, chloroform, mechylene
chioride. hexane, o-xvlene, and methanci of distilled-in-glass
qualicy were obtained from Burdick and Jackson Laboratories.
Ine.. Mussegon, Mich Aqueous sodium h}d:otde solutions wers
prepared oy appropriate diluticn of reagent grade 30% sodium
hydrozice ov ngn: obtained from J. T. Baker Chemical Co.,
Phitlipsburg, N.J. 3ilicic acid as 1), 200-mesn Ric-3il A and basic
alumina as 100/ 200-mesh Bio-Rad Basic Alumina AG-10 were

optained from Bio-Rad Laboratories, Richmond, Caiif.

The Bio-3il A adsoroent was dried in a temperature controlled
tube furnacs under continuous nitrogen purge 'approximately
100 em?® ‘min) at 130 °C for a peried of 1.5 h. The basic alumina

adsorbent was also dried in this apparatus at 280 °C for 1.5 h.
Dried adsorbents were stored in capped glass dottlss in a glass
desiccator over phosphorus pentoxide to maintain their sctivity
ancil used.

Chlorinated Dibenzo-p-diogin Sitandards. The hexa-
chioredibenzo-p-dioxin (hexa-CDD), heptachlorodiber 1zb-p-d1'ox:in
{hepta-CDDY}, and octachloredibenzo-p-dicxin (octa-CDD) used
as standards were synthesized at the Dow Chemical Company.
These materials were subjectad o rigorous analysis by mass
spectromeiry, infrared spectrophotometry, nuclear magnstic
resonance spectTomeiry, zas chromatography, and combined gas
chromatography-mass spectrometry (GC-MS) to confirm their
identicy and purity. The hexa-CDD and octa-CDD were those
competnds reported by Aniine (7). The purity of the heza-CDD
{2 mixture of two isomers) was greater than 99%. The octa-CDD
had a purity of 99.9% and alse was examined by single crystat
t-ray spectrometry for unequivocal proof of structure (8). The
hepca-CDD, single isomer 1,2,3,4,6,7.3-heptachlorodibenzo-z-
dioxin, was prepared via che specific isomer synshesis reported
by Grey {9}, Its purity was greater than 58.5%.

Standard solutions of each CDD were prepared by weight in
o-xylene at approximately the 200-ppm level. For liquid chro-
matograohic anaiyses, appropriat2 aliguots were diluted with
chloroform to vield a final mixture containing 0.2 to 1.5 pg/ mL
hexa-CDD, 5 to 15 ug/mL tepta-CDD, and 5 to 25 ag/mL
octa-CDD. The same procedure using o-cylene as the diluent was
used to producs standards cf appropriate concentration for
electron caprure gas chromatography (GC-EC) and GC-MS
analvses. Caution. Zxrreme care mus: be aken tg avoid skin
contact with either the standards or standard solutions. Gloves
must be worn at all times when handling these compounds or
concentratead exiracts of materials Delieved to contain these
specieg. ‘

Apparatus. Liguid Chromategroph. The liquid chroma-
tograpn (LC) used was a modular system consisting of a Watees
Associates model M-8000A pump. a Rheodyne mods 7120 sample
injection vaive. and z Perkin-Elmer model LC-33 or LC-83T
variable wavelength ultraviolet detector. The microparticulate.
reverse-phasa column used was a 4.8 X 2530-mm OD8/Zorbax (du,
DuPant Instruments). It was pus chased or epacwd from the
supplier and used as recsived. The LT operaticnal parameters
were: mobile phase, methanck; mobile phase flow rate. 2.0 mL, min;
column temperacure. ambient: detector wavelength, 245 nm:
detector sensitivicy, 0.02 AUT'S. injection, 8 ul.

Gas Chromatograph (GC-EC). A Varian Ser‘e:, 3700 Ga:,
Chromatograph equipped with an -\erog'raph =N Pulsed Elect
Capture Detecror was used. A 2-mm i.d. X 350-cm ziass CDEI_Inn
was cieaned and deactivated Sy dimethyidichlorosiians sreatment,
then packed using genhe vacuum and a vibratoer. The celumn
packing ¢onsisted of 2 binary stationary phase mixture: 0.60%
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Figure 1. Ultraviolet spectrumn of hexachloridibenze-p-dioxin. Slvernt,
methanol; reference, methanai; ceil gath, 1.C0 cm

DV.17 silicone and 0.40% Poly $-179. coated on specially
deaczivated 30/100 mesh Chromeserb W-AW using a slurry
procedure with cnloroform as the soivent. The column was
conditioned for approximately 24 h at 320 *C with 35 cm®/ min
nitrogen carrier gas fow prior to use. All injections were made
on-column under the following conditions: column temperaturs,
programmed from 170 to 280 °C at 5 *C/min (hold at maximum);
carrier flow rate, 25 cm®/min; injection pott temperature, 230 °C;
detector temperature, 320 °C; and slectrometer sensitivity, 84 to
128 x 10,

(3as Chromatograph—Mass Spectrometer (GC-MS). A Fin-
nigan mode! 3600 quadrupole mass spectrometer aquipped with
a venting system, giassqet separator interface, and a <-ion
programmmable multiple-ion menitor was used. The gas chro-
matographic column, packing, and operational parameters wers
the same as described for GC-EC, axcept for carrier gas and flow
rate which wers heifum at 30 ce?/min. Polychiorinated benzenes,
polychlorinated hiphenyls, polychlorinated diphenyl ethers,
polychlorinated dibenzofurans, and polvchlotinated dibenzo-
p-dioxins were identified by mass fragmentography at selected
m/e values in azccordance with data published by Buser (2).

Liquid \.,hramarogrcpny Adsorbent Columns. The stlicic zcid
and basic alumina ¢leanup columns were prepared in 5-mm Ld.
X 150-mm glass dicposable capillary pipets available from VWR
Scientific, San Francisco, Calif. The gapillary end was plugged
with glass wool and an appropriate amount of dried adsorbent
was dry-packed into the 5-mm i.d. portion of the pipet so as to
produce a bed 80 mm in height.

Sample Preparation. A 3.00-g portion of the pentachioro-
phenol {(PCP) sampie was weighed into a 4-0z glass bottle and
75 mL of 0.3 “I auueous sodium hydroxide and 15.0 mL of hegane
were added. The boitle was caoped and placed on a shaker for
13 min. Fohowmg layer separation, a 7.5-mL aliquot {equivalent
to 2.50 ¢ PCP) of the crude hexane exiract was removed and
passed through a silicic acid adsorbent column followed by 2n
additional 7.0 mL of hexane with the tozal elusnt being collected
in & disposable glass vial. A flow rate of Z to 3 drops/s was
mainzained by applying zentle air pressure at the top of the
columnn using a rubber buib. The silicic acid sffluent was then
passed through a basic aiumins adsorbent column (under the same
flow rate conditions) and the hexdne effluent discarded. Ths
columnn was then eluted with 10 mL of 25% carbon tatrachloride
in hexane (v/v} and the effluent again discarded. The CDD
fraction was thea eluted from the column with 3 mL of 30%
methvlene chloride in Gexane {v/v). This {raction was collected
in 2 3~drars disposable glass vial and evaporated to drymess under
4 gentle nitrogen stream at room temperztiure. A LO-ml aliquot
of cidoroform was added o the vial and the residus dissoived with
gentie shaking. The chloroform sample concentrate was then
analyzed by liquid chromatography.

RESULTS AND DISCUSSION

Optimization of Liquid Chromatograpay System. The
LC mechod published previously (57 for the determination of
CDDs in pentachlarophenci was developed using a :eiii-:uia:
reverse-phase column packing and a fixed wavelength (254
arnj ultraviolet detector. Two of the most significant advances
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Figure 2. Comparison of detection waveiengths for chicrinated di-
tenzo-p-dicxins. Column, ODS Zorhax; experimental conditions given
in text

been the deveiopment of stable variable wavelength detectors
and bondesd phase column packings on poreous microparti-
culate supports. The use of micreparticulate column packings
and a variable waveiength detector was investigated as a means
to achieve a more rapid separation and increased sensitivity.

Examination of the ultraviolet spectrum of hexa-CDD
{Figure 1) shows that 254 nm is an inappropriate wavelength
for the sensitive detection of this compound. The ultraviolet
absorptivicy at 245 nm is eight times the absorptivity at 254
nm. Therefore, the LC sensitivity was improved by a factor
of eight by monitoring the separation at 245 aom. This in-

reased sensitivity for hexa-dioxin is iflustrated in the liquid
chromatogram in Figure 2. The sensitivity for hepta-CDD
and octa-CDD was aiso improved.

SAMPLE PREPARATION PROCEDURE

The previcus LC method {5} was developed specifically for
purified pentachlorophencl {DOWICIDE EC-7, Trademark
of the Dow Chemical Company} and was not suitable for all
types of technical pentachlorophenocl because of interferences
in the hexa-CDD region of the chromatogram. [mpurities
oresent it commercial pentachlorophenot 'ncmde chlorodi-
henzofurans {CDBFs), chlorodiphenyl ethers (CDPEs),
chlorophenoxy phenels {CPPs), polychlorinated benzenes. and
polyehlorinated biphenyis in addition to CDDs. The ex-
rraction—ion exchangs procedure described previcusly removed
the chicrophenois and CPPs from the CDD fraction but no
separation of the neytral ‘mpuriries was obtained.

The extraction-adsorption chromatography procedure
described here eliminates ail known tnierferences in genta-
chiorophenol from the hexa-CDD retention time in the re-
verse-phase LU separation. The procedure involves diszols
cthe sample in aquevus caustic which is then extracied wrt‘j
hexane. The hexane sxtract (s passed through a disposanle
bed of silica zel which fetains any chicrophenols, CPPs, or
a:her polar impurities extracted from the agueous soluticn.

The hexane solution is then passed mrough a disposable
beq of basic alumina which retains the CDDs, CDBFs, and

PEls wnue any chlorobenzenes or C'mlorhmpben} is present

\ T
B . T s J e B L LT AR S
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Figure 3. Detarmination of chicrinated dibenzo-g-dioxins in penta-
chlorophenol. Column, Q0SS Zorbax; conditions in text. Standard
concentrations: hexa-Co0 = 2.0 pgimi, hepta-CC0 = 8.3 ug/mi,
octa-Cl0 = 25 ug/ml

Table I. Reacovery Data for Chlotodibenzo-p-dioxins

Hexa-CDD Heapia-CDD Qecta-CDD
High lavel R
spike 4.27 ppm 17.08 ppm 51.25 ppm
No. 1 $.35 {102%) 16.85 (97%) 49.11 (86%)
No. 2 4 .44 {104%) 18.93 (99%) 50.84 (39%)
No. 3 4.538{107%) 17.02 (100%) 50.75 (99%)
Specifica-
tion level
sDike 0.29 ppm 8.89 ppm 19.78 ppm
No. 1 1.02 (103%) 10.47 (106%) 20.82 (105%)
No. 2 0.95 (98%} 9. '9 (39%) 19.39 (101%)
No. 3 0.96 (37%) 9.74 (99%) 19.46 (38%)
Ne. 4 0.28 {39%) 9.93 (100%) 19.53 (99%)
No. 3 1.04 (105%) 10.03 (101%) 19.26 (97%
Low level
spike 0.095 ppm (3.563 ppm 0.238 ppm
No. 1 D77 (81%)  0.537 (95%) (.921 (88%)
No. 2 0.069 (73%) 0.334 (95%) 0.990 (105%)
Noa. 3 0.098 {103%) 0.518 (92%) 0.912 (97%)
Avrecovery (37.3%) 8.4%) {99.4%;}

tetrachioride in hexane is then passed through the columa
10 selectively slute the CDFEs. The CDD fraction is eluted
by passing 5 mL of 50% methylene chioride in hexane chrough
the column. The effluent is evaporated to dryness using a
siream of nitrogen at room temperature znd the rasidue is
redissolved in chloroform and analyzed by LC.

An example of the LC separation for a typical sample of
purified pentachierophenst is illustrated in Figure 3. This
CDD fraction concentrate was obtained from 2.5 g of pen-
rachlorophenol with the residue dissolved in L. D ml of
chloroform. The sample contained 0.8 ppom hexa-CDD, 5.2
pem hepta-CDD. and 5.2 ppm octa-CDD. Detection limizs
of 30 ppb for hexa-CDD and 100 ppb for hepra- and vcta-CDD
may be achiaved by reducing she volume of chioroform used
o dissalve the CDD fracticn to 250 2L

The effectiveness of the sample cleanup procedure is il-
lustrated in the series of chromatograms n Figure 4. Fizurs
+& represents the LC separation of the totai nonphenclic
mpurity fraction siuted with hexane oif the silica zel column,
Chromatogram 4b represents the hexane sifivent from the
basic alumina coiump containing primarily chicrobenzenes

chloratiphenyls, and chlorodiphenyl ethers. Separation 4c

HEXANE AFTER SILICA '3l

HEXANE AFTES ALUMINA (45}

[ 3 13 2 T4
Minuces

5% COl, WaSR OF aLumina (dc)

| hoA
“\J L

9 2 4 ] 3 10 I:! 14
Minutes

5% ChoCly WASH OF ALUMiNA {34)

{1

)

i=]
T e

[

=t I
-

:

Minutes

Figure 4. Liguid chrormatograms af fractions from cleanup procedure.
Coumn, D08/ Zornax; conditions as in taxt

represents primarnly CDPEs eluted with the 23% carbon
tetrachioride in hexane while the separation in Figurs 12 is
of the CDD fFraction.
The CDD fraction also contzins CDBFs but these impurities
do not interfere with the detarmination of the CDDs because
of the unusual seiecsivity of this [.C system. The necessary
seiectivity was obfained usiaog pure mecianol as the modils
phase on the DS/ Zerbax cotimmn which causes ail hexa-COD
isomers to elute in a single symmetricai peak. The wwo
hepta-CDD isomers aiso sivte in z singie peak resulting io a
simpie thres-peak chromatogram thal permits rapid and
accurale quantitation. This is a marked contras: 0 GC or
GC-M3 where up to 512 partially resolved peaks are obrained
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Figure 5. Separation af chloradibenzo-p-<ioxin isomers by ligquid G0t
chromategraghy. Caiumn, ODSIZQrbax at 33 °C; mobile prase, 15% SG.EC OF L& HEXALCDD PEAK [Th)
water in acetonitrie at 2 mi/min; detector 0.01 AUFS at 245 nm: 1
inigction, 5 zL of COWICIDE EC-7 concentrate 2.5g sample in 1.0 1

mbL chicroform
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Figure 6. Trapping LC peaks for identification. Column, CDS/Zorbax. 8 '3 P b3 4 | =
Caonditions fsted in taxt Mo rx
Table . Precision Data for Chlorodibenzo-g-dioxins GC-EC OF LG OCTA-CO0 PEAK {73} y-coe
Hexa- Hepta- Qcta-
CDhD, CDD, ChD,
Run No opm opm ppm h
1 0.13 1.09 2.28 f\
2 0.14 .99 2,07 !i
3 015 1.03 5324 |
4 2.18 1.11 2.19 |
3 0.16 1.13 2.28 !
§ 0.16 1.08 2.44 F
7 9.18 1.15 7.34 J L
8 0.16 1.12 2.28 3.__._.——-—-—-1___________»’ -
9 Q.15 1.1 2.40 —t [ ; ; ;
10 0.158 1.04 3927 5 8 m 2 4 % b}
Ay 0.186 1.08 2.28 i
Rel sid dev (£9.1%) (+9.1%) (£3.9%)

GCEDR OF LT HERTALDEF PEAK [ 7a)
for hexa-CDD and where CUDs and CDBFs are not com-
pletely separated. The CDBFs do not interfers with the 3, -COBF
determination of CDDs bv LC begause of the column se-
lectivity using methanol as the eluent. Additional selectivity i

is inhersnt due o reduced UV sensitivity of the CDBFs at : . i

245 om. DOWICIDE EC-7 cypicaily contains less than 0.5 A et .
opm of a particular hexa-CDBF lsomer which eiutes in the I
region of hepra-CDDs. For DOWICIDE ZC-7 this is the only Mioura

known interference for the LC procedure. Because of typical Figure 7. GC-EC axamination of LC peaks. Conditions in text
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Table i1 DOWICI’DE EC-7 Correlation Data—LC and GC-MS

DOWICIDE 2C-7, fexa CDD), opm

Lot No. LC GC-MS
1 NIDA 2.1
2 N.D. a.1-
3 0.8 0.8
4 Q.2 0.3
3 N.D. N.D.
[+] 0.3 0.4
7 3.4 0.7
3 N.D. N.D.
ke 0.7 1.2

10 3.2 0.3

2 N.D. indicates “‘not defeected” with a lim

Hepta-CDD, pom

Qcta-CDD, pom

[

t of detection of

ri

0.
0.
3.
1.
0.3
2.
3.
Q.
Q.
1.
0.1

(@]

h‘fﬂn&thﬁ,uUll—"'Ulm

GC-MS LC GC-MS
0.4 0.9 0.6
0.8 1.2 1.5
5.1 4.1 1.5
1.3 2.4 2.2
0.2 a7 0.7
1.4 1.9 % 1.4
3.3 3.3 3.1
0.3 1.6 1.4

11.1 28.5 23.0
1.1 1.3 1.3

i ppm for hexa-CDD.

concentration differences betwesn hexa- and hepta-chlorinate

species (typieal: hepta’s > [0 X hexa’s) this interfarence .

becomes insignificant relative to the limits of error prescribed
for this technique. By increasing the LC column temperasure
to 35 *C and using acetonitriie/water as eluent some CDD
isomer separation was achieved but this was considersd
undesirable for the intended application (Figure 3).

Further proof of the specificity of the LT method for CDDs
was obtained by collacting each CDD peale as it eluted from
the LT column (Figure 6) during an actual anaivsis mun. These
fractions were evaporated under nitrogen, diluted to an
appropriate volume, and re-examined by GC/EC. Chro-
matograms for these separations appear in Figure 7 (a-s).
PFigure Ta is the same total CDD fraction examined by
temperaturs-programmed GC-EC showing the hexa-, hepta-,
and octa-CDDs and CDBFs elution zones. Figure 7{b—e) are
GC/EC chromatograms of sach LC peak trapped as thay
eluted from the Zorbax/ODS column. Component identi-
fications appearing on these GC,/EC chromuatograms were
obtained by GC/MS using-the same chromatographic con-
ditions and column packings as described. The GC/EC
chromatogram of the LC hexa-CDD peak (Figure 7b) shows
at least six different components; sach was identified as a
nexa-CDD isomer. Similarly, the LC hepta-CDD peak (Figure
Te) containg both possible isomers of hepta-CDD and 2 minor
component identified as a hexa-CDBF. The other minor
nexa-CDBF shown in Figure 7a does not interfere with
hepta-CDDs for thus LC separation. Figurs 7d illustrates the
GC/EC chromatogram of the LC octa-CDD peak. Although
the GC colump packing described will not separate octa-CDD
from octa-CDBF, GC/MS verifiad that the component ob-
served was octa-CDD. In addition. an octa-CDBF standard
chromatograpned on this LC system demonsirated an elution
time of 18 min as compared to 2 min for octa-CDD. Ex-
amination of the latest aluting LC peak by GC/EC as shown
in Figurs Te indicated it to be the major hepta-CDBF somer
present in DOWICIDE EC-7. The other three possible
hepta-CDEBF somers are typically present at concentradons
too low to be observed by LC under these coaditions.

METHOLD VALIDATION
The method was validated by obuaining recovery and
precision data and analyzing ten randem production lots by
both LC and GC-MS and comparing the resuits. Recoveries
for the method were obtained by spiking samples of 2n ex-

ceprionally pure lot of DOWICIDE EC-T with knovm amounts
of CDDs and carrying them rhrough the procedure. The
results were quantitated with exvernal standards not carried
through the method. The DOWICIDE EC-7 used in the
recovary studies ware analyzad for CDDs prior to spiking and
recoveries were corrected for the low levels of CDDs present
in the sample. Samples were spiked with CDD)s near the
specification limit for purified pentachiorophenoi (less than
1 ppm hexa-CDD and less than 30 ppm octa-CDD). at twice
the specification lavel and at one-tenth the specification CDD
level. The resulis of the recovery studies are summarized in
Table L

The poor recovery of hexa-CDD at low levais is due o an
LC detection problem rather than loss of the CDD. The
sample used in the recovery work coutained 0.09 ppm
hexa-CDD which was about equal to the 0.095-ppm spike. The
combination of large background correction and operation near
the LC detection limit prevented accurate determination of
the recovery.

The precision of the methed was datermined by analyzing
ten samples of a single specimen of DOWICIDE TC-7. The
resuits are summarized in Table II.  Fucther evidence of
method validity was obtained by analyzing ten samples by
bozh LL and the GC-MS methed of Blaser (3). The resuits
of this study are summarized (n Tabie III.
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